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and planktonic foraminifera were studied in the fraction greater than 63/•m.
Strontium Isotopes
Sr isotope analyses were performed on more than 200 specimens of mixed calcareous benthie and planktonic foraminifera from the greater than 150 /am size fraction, which were dissolved in 1.5 N HCL. Standard ion exchange techniques [Miller et al., 1991] were used to separate strontium for analyses on a VG Sector mass spectrometer at Rutgers University, New Jersey, USA. Internal precision (interrun variability) is approximately --0.000008 (mean 2o error) [Miller et al., 1991 
Results

Faunal and Floral Distribution
Ninety samples from Cores 40-80 (389-789 m subbottom depth (msb); core recovery 37.1% in average) [Srivastava et al., 1989a, b] were studied for benthie foraminifera, yielding a sample spacing two to five samples per core depending on recovery. Over 100 species have been identified (Appendix 11).
The number of benthie foraminifera per cubic centimeter is rather consistent throughout the hole but increases slightly downward ( Figure 2 ) and decreases sharply in the Tortonian section. The systematic taxonomy for the benthie foraminiferal species is given in Table 1. 1An electronic supplement of this material may be obtained on a These marsh forms are concentrated in nine levels, separated by layers accompanied with a relatively low proportion of shallow-water fauna (Figure 2 ). We suggest that the marsh foraminifera occur in turbidite layers, together with plant seeds, oxidized plant fragments, rounded quartz, highly polished benthie foraminiferal shells, wood fragments, pyritefilled foraminiferal shells, highly concentrated mica, and gypsum crystals.
Deep-water agglutinated foraminifera, such as Rhizammina spp., Psammosphaera spp., and Lagenammina spp., are common from Samples 42X-7 to 51X-l, from 55X-2 to 63X-CC, and from 65X-7 to 68X-4 but are absent or extremely rare from Core 69X-1 to Core 80X-2 (Figure 4) [1996] (see Table 3 The placement of the Messinian/Pliocene boundary is more difficult than that of the M/T boundary due to the scarcity of bioevents and poor core recovery from Core 43X to 53X (410 to 507 msb). We tentatively suggest that the Messinian/Pliocene boundary is between Cores 46X and 50X. Table 4 ) based on the geomagnetic polarity timescale (GPTS) of Berggren et al. [1995] . We consider that the first occurrence of Gr. oeuncticulata denotes the lower Pliocene and that the P/M boundary must be below this level.
The TG14 oxygen isotope stage (see Shackleton et al.
[1995] for TG definition) is at 106 msb and is estimated to be 4.8 Ma [Keigwin, 1987] cf. squamata and Ammotium sp. A (60% to 100%). These repeated three-layer packages throughout the hole strongly suggest turbidite origin for the mixed and marsh foraminiferal layers. We suggest that the deep-water faunal layer is formed during high sea-level periods and the latter two are formed by downslope transportation from the subaerially exposed continental shelf edge off southwest Greenland, where the marsh foraminifera dwelled (Figure 10 ). Chaotic lithological textures On the basis of the marsh foraminifera at Site 646B, we suggest a substantially greater sea-level lowering from Site 646B data (80-100 m), which is more of a direct measurement based on certain assumptions (see Figure 10) . 
